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people of Taiyuan area.
METHODS The polymerase chain reaction ( PCR ), gene sequencing
and sequence ﬂanking were used to detect and analyze the poly-
morphism of -3148C/G site of GDF-15 gene for 92 ST-elevation
myocardial infarction (STEMI) patients with 68 collateral circulation
group,24 non-collateral circulation group and 56 Patients with normal
coronary angiography in a control group.
RESULTS The genotype frequencies of CC, GC were 80.43% and
19.57% in the AMI group, which were 60.71% and 39.29% in the con-
trol group respectively. P values of the two groups at -3148C/G CC, GC
genotype frequencies distribution is < 0.009. The risk genotype GC,
OR ¼2.660, 95% of conﬁdent interval is 1.265 - 5.595. And the geno-
type frequencies of CC, GC were 85.29% and 14.71% in the AMI
collateral circulation group and 66.67% and 33.33% in the AMI non-
collateral circulation group individually, P values of two groups at
-3148C/G CC, GC genotype frequencies distribution is <0.05; The risk
genotype was GC, OR ¼2.900, 95% of conﬁdence interval is 0.983-
8.556.
CONCLUSIONS There is a correlation the polymorphism of - 3148C/G
site in GDF15 gene and the Coronary Heart Disease patients with
collateral circulation in Ham people of Taiyuan area.GW26-e4625
Inhibitions of Wenxin Keli on ventricular arrhythmias with various
underlying mechanisms
Wei Yang, Yong Huo, Shandong Yu, Yanpeng Chu, Qiaomei Yang,
Lu Ren, Lin Wu
Peking University First Hospital
OBJECTIVES The antiarrhythmic effects of Wenxin Keli, the ﬁrst
state-sanctioned traditional Chinese medicine to treat cardiac ar-
rhythmias, has been attributed to the inhibition of late sodium cur-
rent. The purpose of this study was to determine the effects of Wenxin
Keli on ventricular arrhythmias in rabbit intact hearts with augmen-
tation of late sodium current (sea anemone toxin ATX-II), increased
intracellular calcium concentration (Bay K 8644) and inhibition of
potassium current (E-4031).
METHODS Female rabbit isolated hearts were perfused in Langen-
dorff mode and paced at a rate of 1 Hz after thermo-ablation of AV
nodal area. Endo- and epicardial monophasic action potential dura-
tion (MAPD) and 12-lead electrocardiogram were recorded and ven-
tricular arrhythmias were analyzed.
RESULTS Wenxin Keli, at a concentration range of 0.1-5 mg/ml, did
not alter the epi- and endocardial MAPD90 (n ¼7, p >0.05). Bay K
8644 (300 nmol/L), ATX-II (3 nmol/L) and E-4031 (80 nmol/L) pro-
longed endocardial MAPD90 from 1937, 1996, 1887ms to 26613
(n ¼5, P < 0.01), 35418 (n ¼7, P < 0.01) and 30622ms (n ¼6, P <
0.01), respectively. In the presence of either Bay K 8644 (300 nmol/
L) or ATX-II (3 nmol/L) or E-4031 (80 nmol/L), Wenxin Keli (3-5 mg/
ml) decreased the MAPD90 by 83%, 74% and 72%, from 26613 to
2108 (n ¼5, P < 0.01), 35418 to 23020 (n ¼7, P < 0.01) and
30622 to 22314 ms (n ¼6, P < 0.01), respectively. ATX-II (3 nmol/
L) and E-4031 (80 nmol/L), but not Bay K 8644, increased transmural
dispersion of repolarization (TDR) from 165 to 3611 (n ¼7, P <
0.01), and from 192 to 5913 ms (n ¼6, P < 0.01). The increase of
TDR was reversed by Wenxin Keli (3-5 mg/mL) to 184 and188 ms,
respectively (p <0.01). In the presence of either Bay K 8644 (300
nmol/L) or ATX-II (3 nmol/L) or E-4031 (80 nmol/L), spontaneous
and/or pause-triggered ventricular arrhythmias were observed in 5
out of 5, 5 out of 7, 6 out of 6 hearts. The incidences of ventricular
arrhythmias were decreased by Wenxin Keli (0.3-3 mg/ml) in con-
centration dependent manner, and were abolished by Wenxin Keli at
concentration of 5 mg/mL in all hearts studied. The half-effective
dosage (ED50) of Wenxin Keli for Bay K 8644 (300 nmol/L), ATX-II (3
nmol/L) and E-4031 (80 nmol/L) induced ventricular arrhythmias
were 0.31[95% conﬁdence intervals (95%CI) (0.11-0.75 mg/mL)], 1.60
[95%CI (0.60-3.31 mg/mL)] and 0.67 [95%CI (0.22-1.60 mg/mL)],
respectively.
CONCLUSIONS Wenxin Keli decreases the ventricular repolarization
abnormalities and is effective to be antiarrhythmic. The efﬁcacy of
Wenxin Keli is greater in cardiac arrhythmias associated with
increased intracellular calcium concentration than that with
decreased potassium current.GW26-e4774
b1-adrenoceptor autoantibodies increase susceptibility to ventricular
arrhythmias by shortening effective refractory period and prolonging
MAPD90-30 in guinea pigs
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OBJECTIVES Malignant ventricular tachyarrhythmias are life-threat-
ening complications and are the main cause of sudden cardiac death
(SCD). While the mechanisms of ventricular arrhythmias are complex
and are not completely understood. High titers of autoantibodies
against the second extracellular loop of b1-adrenergic receptors (b1-
AAs) can be detected in the sera of patients with ventricular ar-
rhythmias, but a causal relationship between b1-AAs and ventricular
arrhythmias has not yet been ﬁnalized. This study is to investigate
whether b1-AAs can induce ventricular arrhythmias directly and to
reveal the underlying electrical mechanism.
METHODS Two peptides (HWWRAESDEARRCYNDPKCCDFVTNR,
CHWWRAESDEARR) corresponding to the sequence of the second
extracellular loop of the b1-adrenergic receptor respectively were used
as immunogen to synthesize monoclone b1-AAs.b1-AAs (10 mmol/L)
were injected into the hind foot vein of guinea pigs (0.735 ml/Kg) and
ECG was recorded. A Langendorff apparatus was used to retro-perfuse
the hearts and ECG and monophasic action potential (MAP) were
recorded. Ventricular ﬁbrillation (VF) was evoked by programmed
electrical stimulation. The in vitro effects of b1-AAs (0.1 mmol/L) on
ECG, the threshold intensity and duration of electrically induced VF,
monophasic action potential duration (MAPD) and effective refractory
period (ERP) were observed.
RESULTS Both the in-vivo and in-vitro experiments showed that b1-
AAs induced ventricular premature contraction (VPC) in guinea pig
hearts. Heart rate, PR interval, QRS interval and the corrected QT in-
terval (QTc) did not change 30 min after intravenous injection of b1-
AAs. While b1-AAs shortened the QT interval of paced isolated guinea
pig hearts from 360.0  11.1 ms to 333.0  14.0 ms (P < 0.05; n ¼ 5). b1-
AAs enhanced susceptibility to ventricular ﬁbrillation evidenced by
decreasing the ventricular ﬁbrillation threshold from 11.0  2.5 V to
8.8  1.5 V (P < 0.05; n ¼ 5) and prolonging the ventricular ﬁbrillation
duration from 833.0  25 ms to 1608.0  135.0 ms (P < 0.05; n ¼ 5). b1-
AAs shortened ERP from 100 ms to 84 ms (P < 0.05, n ¼ 5). No changes
in MAPD30, MAPD50, MAPD90, and MAPD90-30 were observed in the
control group after a 10-min perfusion with normal Tyrode’s solutions
(P > 0.05, n ¼ 5). After perfusion with 0.1 mmol/L b1-AAs, MAPD30,
MAPD50 and MAPD90 were not affected, while MAPD90-30 was pro-
longed from 23.0  4.2 ms to 40.0  5.0 ms (P < 0.05; n ¼ 5). ERP/
MAPD90 was signiﬁcantly decreased by b1-AAs.
CONCLUSIONS In summary, b1-AA can induce ventricular premature
contraction directly and increase the susceptibility to ventricular
ﬁbrillation in guinea pig heart. The reduced QT and ERP, prolonged
MAPD90-30 and decreased ERP/MAPD90 caused by b1-AA may
contribute to the repolarization abnormality which gave rise to ven-
tricular arrhythmias.GW26-e5336
Endoplasmic reticulum stress-mediated apoptosis contributing to high
glucose induced vascular smooth muscular cell calciﬁcation
Runmin Guo, Keng Wu
Department of Cardiovasology, The Afﬁliated Hospital, Guangdong
Medical College, Zhanjiang, China
OBJECTIVES To investigate whether high blood glucose-induced
vascular calciﬁcation in diabetes mellitus is caused by the endo-
plasmic reticulum response and subsequent apoptosis.
METHODS We examined the effects of high glucose on the endo-
plasmic reticulum (ER) stress response of vascular smooth muscle
cells (VSMCs). ALP activity was determined by using the ALP assay kit.
Alizarin Red S staining were performed to detect calcium deposition.
Runx2 expression in VSMCs was tested using Western blot analysis.
RESULTS High glucose treatment drastically induced the ER stress
response in VSMCs. The high glucose-induced osteoblastic differen-
tiation of VSMCs was signiﬁcantly attenuated by pretreatment with
500 mM 4-PBA (a endoplasmic reticulum stress inhibitor) prior to
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of Runx2, activity of ALP(alkaline phosphatase) as well as calcium
nodules.
CONCLUSIONS These results suggest that high glucose induces the
ER stress response and apoptosis, leading to high glucose-elicited
vascular calciﬁcation.
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OBJECTIVES To established a model of swine end-stage dilated car-
diomyopathy (DCM) model by percutaneoue venous intervention.
METHODS Ten male pigs were randomly divided into 2 groups,
namely DCM group and control group. The DCM group underwent
rapid right ventricular pacing by a modiﬁed Medtronic unipolar
pacemaker connected to an apical pacing lead via percutaneous
venous intervention, which at the rate of 230 beats per minute for 4
weeks, and 190 beats per minute for another 4 weeks, while the
control group received sham operation. The clinical symptoms and
hemodynamic parameters were used to evaluate the severity of heart
failure.
RESULTS Cardiac output in the DCM group (3.1 þ/- 1.1 L.min-1) was
signiﬁcantly less (P less than 0.01) than in control group (5.4 þ/- 0.8
L.min-1); Compared with control group(0.67 þ/-0.19 cm), thickness of
left ventricular posterior wall was signiﬁcantly less (P less than 0.01)
than in control group (0.51 þ/-0.18 cm).
CONCLUSIONS We established a model of swine end-stage dilated
cardiomyopathy model by percutaneous venous intervention, which
demonstrates that 4 weeks of rapid ventricular pacing at 230 beats/
min and another 4 weeks of 190 beats per minute produces a realistic
model of end-stage dilated cardiomyopathy in the pig.
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Protective effect of astaxanthin on contrast-induced acute kidney injury in
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OBJECTIVES To explore the protective effect and mechanism of
astaxanthin(AST) on the acute kidney injury induced by iohexol in
rats.
METHODS Thirty rats were randomly divided into ﬁve groups: control
group ( CON ), iohexol group ( CM ), astaxanthin group( AST, 100mg/
kg ), low astaxanthin dose group ( LASTþCM, 50mg/kg ) and high
astaxanthin dose group ( HASTþCM, 100mg/kg )( 6 in each group ).
The rats in AST, LASTþCM, HASTþCM groups were administrated
with AST by oral gavage using an intubation needle for 10 consecutive
days. The other rats in CON, CM groups were given with dissolvant
instead in equal volume. Except for the CON and AST groups, on day
8, rats were given indomethacin, L-NAME and iohexol in their femoral
vein under chloral hydrate anesthesia to build a contrast induced-
nephropathy ( CIN ) model. At the end of the experiment ( 72h after
CIN induction ), all rats were sacriﬁced. The serum creatinine ( SCr)
level, blood urea nitrogen ( BUN ) level, renal histology, renal tissue
activities in superoxide dismutase ( SOD ), catalase ( CAT ), gluta-
thione peroxidase ( GPx ), Glutathione ( GSH ) and level of malon-
dialdehyde ( MDA ) were performed. Apoptosis of renal cells was
detected by Bcl-2, Bax and Caspase-3 with Western blot.
RESULTS ① Compared with CON group, renal function of SCr, BUN
levels were signiﬁcantly increased in CM group (P < 0.01), while
compared with CM group, the indicators were decreased in treatment
groups (P < 0.01); Renal tubular structure damage, medulla conges-
tion, loss of brush border, vacuolar degeneration, apoptosis and pro-
teinaceous casts were observed the CM group, and the renal injury
scores were higher compared with CON group (P < 0.05), however,
administrated with AST could signiﬁcantly improve the changes (P <
0.05); ③ Oxidative stress indicators show that MDA level were
increased while SOD, GPx, GSH activities were signiﬁcantly decreased
at CM group (all P < 0.05), and the indicators above were ameliorated
in treatment groups (P < 0.05). ④ Western blot showed that the
expression of Bcl-2 was down-regulated while the Bax, caspase 3 p17was up-regulated respectively at CM group (P < 0.05), while the
HASTþCM group could prevent the changes.
CONCLUSIONS Iohexol can results in oxidative stress increased in
kidney, which activate caspase-3 p17 signal path, down-regulated Bcl-
2 expression, up-regulated Bax expression respectively, and lead to
cell apoptosis. AST can ameliorate the changes, especially with high
AST dose, which suggest that the possible protection mechanism is by
ameliorating oxidative stress and inhibiting apoptosis pathways.
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Sodium tanshinoneII-A sulfonate Relaxes Human Mesenteric Artery Via
large-conductance Ca2þ-activated potassium channels
Jing Wen, Yan Yang
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OBJECTIVES Danshen as a traditional Chinese medicine is widely
used to remedy cardiovascular and cerebrovascular diseases partly by
its effects of vasodilatation, and sodium tanshinoneII-A sulfonate (DS-
201) a water-soluble derivative of its active ingredient. We aimed to
explore the vasodilatation mechanism of DS-201 at the molecular level
by investigating the effect of DS-201 on large-conductance Ca2þ-
activated potassium channels (BKCa) in human mesenteric artery
smooth muscle cells.
METHODS Rings of human mesenteric artery were contracted with 60
mM KCl, and changes in isometric tension were recorded. Then we
observe the effect of DS-201 on BKCa by using patch clamp technique.
RESULTS DS-201 (20 to 120 mM) induced a concentration-dependent
relaxation with a maximum of 64  3% in human mesenteric artery
without endothelium (n¼6, P<0.05). These relaxations were inhibited
by 300nM iberiotoxin. In cell-attached patch (Vm ¼þ40 mV), 80mM
DS-201 stimulates BKCa activity, DS-201 enhanced open probability
(NPO) of BKCa from 0.0120.001 to 0.0390.009, the mean open time
(To) of BKCa is markedly increased from 7.31.1 ms to 15.31.3 ms and
the mean close time (TC ) of BKCa is decreased from 1829.3  408.2 ms
to 267.5 82.3 ms(n¼6, P<0.05), but there were no signiﬁcant changes
in amplitude of current. In inside-out patch (Vm ¼þ40 mV), 80mM DS-
201 stimulates BKCa activity signiﬁcantly: DS-201 enhanced NPO of
BKCa from 0.027 0.008 to 0.175  0.084, To is markedly increased
from 19.83.1 ms to 43.13.3 ms and TC is decreased from 708.1 
408.2 ms to 85.607 32.3 ms (n¼6, P<0.05). In the amphotericin-
perforated whole-cell patch-clamp conﬁguration, the current density
of BKCa at the voltage of -60 to þ30 mV had no signiﬁcant change
before and after adding 80 mM DS-201, but the current density of BKCa
at the voltage of þ 40 mV,þ 50 mV and þ 60 mV was increased
signiﬁcantly after adding 80 mM DS-201, from 12.4  3.6 pA/pF, 17.5 
3.8 pA/pF and 24.1  4.6 pA/pF to 18.7  3.6 pA/ pF, 25.8  2.5 pA/pF
and 34.5  3.8 pA/pF (n¼4, P<0.05).
CONCLUSIONS DS-201 relaxes human mesenteric artery via stimula-
tion of BKCa.
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Mechanism of hERG potassium channel block by tolterodine
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OBJECTIVES The goal of this study was to determine whether two
aromatic residues in the S6 region (Y652 and F656) are important for
the inhibition effect of tolterodine on hERG channel.
METHODS hERG cRNA solution (wild type, Y652A and F656A) were
injected and expressed in Stages IV and V Xenopus laevis oocytes.
And the oocytes were incubated at 17 C in ND96 solution. The cur-
rents were recorded using standard two-microelectrode voltage-
clamp technique.
RESULTS The data collected from wild type channels indicated that
tolterodine blocked IhERG in a concentration-dependent manner
([IC50] ¼60.73 nmol/L). The steady state activation and inactivation
curves moved to the positive and negative, respectively. Further
analysis showed that inhibition of the drug was dependent on the
open state of the channel. In addition, it was found that the mutants
of Y652A and F656A signiﬁcantly reduced the blocking effect of drug
and produced about 345-fold and 124-fold increases in IC50,
respectively.
